njuries of hand extensor tendons occur as isolated or combined injury or multiple tendons injuries associated with injuries of other hand structures. Clinical pictures of these injuries depends on the level of occurred injury, and can be expressed in loss of function extension of one or more fingers, wrist and creating contractures. Patients and methods: This is five-year retrospective study of 87 patients operated at Clinic for Plastic and reconstructive surgery, Clinical Centre University of Sarajevo. We studied the efficiency of primary surgical treatment in hand extensor tendons injuries in the prevention of hand dysfunction . Results and discussion: The best recovery results after surgical treatment of hand extensor tendons injury were in zones I, zone II and zone III. But, in zone VII recovery was difficult, and the outcome unpredictable. The most commonly injured zone was zone VI, and in zones of thumb usually violated zone was zone T-III. According to Miller 's assessment criteria and recovery functions, after 6 weeks, with excellent finding was 41(47,1 %) and good results 21(24,0%) of patients, while after 6 months, the excellent results were in 60 (68,9%) and good results in 28,7% of patients, due to well-conducted physical rehabilitation. Only two patient had complications at 6 months after surgery due to very complicated associated injuries of soft tissues and bone structures of the hand. Conclusion: Results depends in extensivity of injury, anatomic zone, lack of infection, concomitant injuries, skills and operative methods of surgeon.
inTroDUCTion
Extensor tendons injuries are very common, more common than damage of flexor tendons injuries of the hand. According to research Tunzali D and al. (1) and Hague MF (2) hand extensor tendons damage are present in 61,3%, and the damage of hand flexor tendons injuries, is represented by 38,7% . Injuries of extensor tendons encountered as solitary or multiple tendons injuries combined. The clinical picture of these injuries depends on the level of injury occurred , and can be expressed in loss of function extension of one or more fingers, the wrist, as well as creating a contracture at the above localization.
The extensor tendons are predisposed to laceration because of their superficial location on the dorsum of the hand and minimal amount of subcutaneous tissue between the tendons and the overlying skin. This anatomic feature also predisposes the extensor mechanism to more complex tendon injuries, including abrasion, crush, and avulsion of extensor tendons. These injuries are often associated with skin loss. Extensors are particularly difficult for surgeons because of their reduced size compared with the flexors and their lack of collagen-bundle linkage, which reduces the grip strength available for the suture material (3) . Also the flat tendon profile in zone I to zone IV increases the surface area between the repaired tendon and the adjacent tissue, particularly bone which makes it susceptible to adhesion formation. Namely,dorsum hands,wrist and forearms are divided in to 9 anatomic zones in order to facilitate the classification and treatment of extensor tendon injures (4, 5 ) . To assess the degree of recovery status extensor tendons after surgery, serves Miller's scale with 4 different qualitative level: excellent, good, limited and bad. Extensor tendons injuries occur as isolated or combined tendons injury. Clinical pictures of these injuries depends on the level of injuries. Extensor tendons injuries caused by loss of function of one or more extensions of fingers, loss of function of the wrist, as well as the emergence of contracture at the above mentioned places. Hands are the pinnacle of living nature, the correlation between conception and execution, and it is therefore important at the time, and with particular attention to access treatment of injuries incurred. Okafor B and al (6), Foucher G and al. (7) and another authors, prefer non operative treatment of extensor tendons injuries, while Richards SD (8) and Nakamura K and Nanjyo B (9) favor operative treatment of extensor tendons injuries, because they get good results of primary repair using surgical treatment.
AiMS oF STUDY
The aims of this study were to show results of primary surgical treatment of hand extensor tendons injuries, to determine incidence of injuries of exten-sor tendons in relation to the left and right hand, also, to show most common injury site compared to the hand area, incidence of post surgery complication and to determine the age and sex structure of the subjects.
pATienTS AnD MeTHoDS
This retrospective study included 87 hospitalized patients of fresh extensor tendon injuries that were treated from 2007 to 2011 at the Clinic for Plastic and Reconstructive surgery, Clinical Centre University of Sarajevo. The study included both simple and complex injuries. Study excluded patients with primary delayed and secondary repair of tendons. A complex injury is one that has associated injuries, like a fracture and open joint injury. Operative procedure included primary repair of extensor tendons, within 6-12 hours. The suture technique applied varied according to the level of repair and thickness of tendons at that level. Kessler and modified Kessler was used.
In zone V horizontal mattress, in zone VI modified Kessler and in zone VII-VIII double right angle suture techniques were used. To assess the degree of recovery and functional status extensor tendons after surgery was applied Miller's scale which has 4 different qualitative level: excellent, good, limited and poor, which are based on the total extension lag, or total loss of flexion. Patients were evaluated for final functional results of hand at six weeks, but were followed for a period of six months. Statistical analysis was performed using X² test. In statistical analysis data were analyzed using SPSS, version 20.0. Data were analyzed descriptively and expressed as raw frequencies and percentages. The significance level was set at p<0.05.
reSUlTS
This study included 87 hospitalized patients at the Clinic of Plastic and Reconstructive surgery, Clinical Centre University of Sarajevo, 76 males (87,8%) and 11 females patients (12,2%). Male patients were significantly more likely to have hand injuries than female patients. The male : female ratio was 7:1.
The average age of all patients was 37.17. The average age of male patient was 36.19. The average age of female patients was 44,2 .
The incidence of left hand extensor tendons injuries was statistically significantly higher compared to the right hand extensor tendons injures at the level of significance of p = 0.001.
The most frequent zone of injury was zone VI, and the most rare zones were zone II and zone VII. Localization of hand extensor tendons injury according zones of injury is shown in Table1.
Injuries of thumb are special entity of hand injuries. There were 38 (43,9%) patients with injuries of thumb. Most frequent zone of thumb injury was zone T-III, 44,45% of patients, and thumb injury zone T-IV , 38,9% of patients. There is no significant differences comparisons of the thumb extensor tendons lesions with a lesions of the other hand extensor tendons (X²=8.22, p=0.042).
Localization of thumb extensor tendons injuries according to thumb zone extensor tendons and according to another hand extensor tendons is shown in Table 2 .
Vulnus lacerocontusum was the most frequent type of injury, and were present at 61% of patients. Vulnus seccatum was almost three times less frequent, and were present at only 24,4% of patients.
Functional status of extensor tendons was assessed by Miller's scale in 6 week period and in six months of time. In 6 week period excellent results were in 41 (47,1%) of patients, good result were observed in 21 (24,0%) patients, limited result was observed in 19 (21,8%) patients, and bad result in 6 (7,1%) patients. Excellent and good results were statistically significantly higher compared to the limited and poor results at the level of significance of p =0.003. The results of functional status of extensor tendons assessed by Miller scale in 6 week period is shown in Table 3 .
After six months period results were as follow: excellent results were observed in 60 (68,9%) patients, good results in 25 (28,7%) patients, and bad results in only 2 (2,4%) patients, according Miller's scale measurement. Excellent and good results after six months period were statistically significantly higher compared to poor results at the level of significance of p =0.001 . The results of extensor tendons function after six month period is shown in Table 4 .
In this study, 47 patients (54,7%) had associated injuries extensor tendons and other hand structures. Number of associated injuries patients, 41 patients (87,2%) had a fracture of the bones in his fist, injury of the artery and nerve were in 4 patients (8,5 %) and only 2 (4,3%) patients had associated extensor tendons injury and artery injury . The number of patients with associated extensor tendons injuries was significantly higher compared to the number of patients without associated extensor tendons injuries.
DiSCUSSion
Our retrospective study covered the period from 2007 -2011. In this period there were 87 patients with exclusive extensor hand tendons injuries. Our study included 76 (87.8%) of male patients and 11 (12.2% ) of female patients. This data are consistent with epidemiological data that are encountered from another authors (10, 11) . The average age of our patients was 37.17. The male patients with hand extensor tendons injuries were younger , mean aged 36.19, than female patients. The mean aged of female patients were 44.20, which is consistent with the results of other authors. In our research incidence of right hand extensor tendons injuries was 24.1% and injures of extensor left hand was 75.9% . Starcevic B. and al (10) , in their research, found that 44 (71%) patients had an injury of right hand, and 18 patients (29%) extensor tendons injury of left hand. This acknowledges the fact that the number of people who predominantly used his right hand are more prone to injury than the number of people who predominantly used their left fist.
The most common location of injury in our study was in zone VI. The tendon of the thumb was violated in 38 (43.9%) patients. The most frequent violated zone of thumb was zone T-III, and zone T-IV. Servant C (11) had an injury of the thumb in 69% of patients, which is higher compared to our results.
Movlawi A. et al (12) followed the recovery of patients with injury extensor tendons in zone V and in zone VI in a prospective study, at the end of 4, 6 and 8 weeks. After eight weeks they found visibly good functional hand improvement. Sixth month after surgery, there were no significant improvement compared to the results after the eighth week after surgery, in their research.
Unlike these authors, we have found, in our research, evident improvement of hand function after six months after surgery, as compared to the results achieved after six weeks after the surgery, which was attributed to good physical rehabilitation after surgery. Namely, in our study we found an excellent hand extensor function in 41 (47,1%) patients, good function of the hand in 21 (24,0%) patients, after 6 weeks after surgery, according Miller's scale. Limited hand movements were in 19 (21,8 %) patients, and bad movement in 6 (7,1%) patients. Six months after surgical treatment we found an excellent hand extensor function in 60 patients (68,9%), good function of the hand in 25 (28,7%) patients and bad movement of extensor mechanism in 2 patients (2,3%), according Miller's scale .
Standard postoperative recovery program in violation of the extensor tendons in zone I and in zone II is 6 weeks with included immobilization. Another zone require shorter recovery period with or without the presence of immobilization. The time of immobilization period is 4-6 weeks. Newport ML et al. (13) reported, on the longterm monitoring study, results after injury hand extensor tendons. In patients without associated hand injuries, in 64% patients Newport ML achieved good and excellent results. The patients with associated injuries, good and excellent results were achieved in 45% of patients. Associated hand injuries were present in 47 (54,1% ) patients in our research. The number of patients with associated extensor tendons injuries was significantly higher compared to the number of patients without associated extensor tendons injuries.
The most common associated injuries of hand, in our study, was bone fractures. Fractured bones in his fist, was present in 41 (47,2%) patients. The most common injuries of the hand were vulnus lacerocontusum, in 53 (60,9%) of the operating patients.
After surgical treatment, the followup after 6 weeks, the excellent mobility of the hand were 41 (47,1%) patients. Six months after surgery, it was evident increase in the number of patients with excellent mobility of hand . Namely, excellent mobility of hand was present in 60 (68,9%) patients. Movlavi A et al. (12) in their study, found that the patients without complications, had excellent mobility fist in 80% of patients and in patients with complicated hand injuries, 73% of patients had an excellent result, which is consistent with our results. Of the total number of patients included in this study, only two patients had repeated surgery at 6 months after surgery due to associated injuries of soft tissues and bone structures of the hand.
ConClUSionS
Primary reparation of extensor tendons is surgical procedure for successful comeback in function of hand. Results depends in extensivity of injury, anatomic zone, lack of infection, concomitant injuries, skills and operative methods of surgeon. Motivation of patients in rehabilitation protocol is important. Primary rehabilitation has many advantages versus secondary and primary delayed rehabilitation. Better results were in patients with clean cut type of injury versus infected wounds and conquasant wounds. Best results were in patients in zones of injury I, II, III. Recovery in patients in zone VII is difficult. Operative treatment must be precision and based in good knowledge of anatomy and reparation of tendon mechanism.
reFerenCeS
